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INTROOUCTtON. 

Tlie Muscfldiiio grapo * is a native of tho eouthenstcni United 
Stat«B, where tho vines grow wild in the woods and jirodurai fruit 
ftblindantly. Hero and there t4iro«ghout this twritory, selected eh<+ieo 
varictiee arc growti in vinfiyirds ranging from a quarter of an aero to 
as many as 2O0 acres. Many farm hoin-es in tho South arc provided 
with Muscadine grapo arbors similar to th» ono shown in figure 1. 
Tho supply of these grapes is so ])lontiful on many southern farme 
that a eonsidorablc quantity is wiiet#d oaeh ywr. This is eejwcially 
ttuo whrr* the farm is locftrt«d at «ome di«t«nco fronV a good loeial 
market or shipping point. , 

This bulletin suggc«tB how a portion of this surplus may Iw jtrofifc- 
ably utilized, ns it has bwn demonstrated tih«t a good sirup can he 
made from Muscadine grapes in tho farm home. 

' Th« MuiKuillns Krepe44lTtp In\'esllj^l-le«> tft th« muU et prrllMltwrf MisFirtor; (>■«)• nuitt* In a 
tmei 1 utty by th« Frull utd V^piMUv Ut-UltMtMi L«)9«rst«7 ol Mn flmvni of CltMiiMrr. In ataklBt 
tlHiie sirups the nietbwls lined Mkiw tkKtHf ihew rs««i(Hnni(l«<l in the yearbwk of th« I ^e^cMmt «( 
Agrlwhun for 1914 {Stpan^e an), lut racking apfile Mnip. 

The vrrHtr w-Mwg ie srit«ii«'V«dfe lniiejMe<)ti«« to bb »m4sir, Mr. Mttnr fmyier, tn iM | t»tulu<i Ph Hm 
fleld, and to Kr. iM Ur%.-}^ H. J«fferi«i>,«I Vt!M«n), N*. C., for the of HkIf kiUkmmHet ottiw 

* Farmers' DuUelln 709, «BllUet] "Museadlne Gnpe*," tnay \m had tree otrliarin u> l«»t«i Mte 
losti on appllcalloa to tho UnJted 61at«t DrpMltnent of Agrlrukur* . 



2 tfimmm- mvishsmN "m. 

The M«iCAdm« grep* stdip m«'d« m •coortlnnee wirti t-he df«otion« 
given on a subsequent page was found to have a delicate and uuiquo 
fruity flavor. It can Iw used like otlior table sirupe and is excellent 
wi*ii pMieftkM, waffles, or hreiid and b«tt«r. Cbildron etpeeiaily 
aocm to like it. Its value as a flavoring adjunct or in cooking and 
candy making lias not Ixjcn tested, but, produced in tbe farm homo, 
it c&u bo m*(le t« swppJeBwait, or t)\mi replace, products requiring a 
considorublo caali outlay. 

During tbo fruiting season of 1015, 30 dilTcront lots of sirup wcro 
iH«dfr fl-o«i Muscadine grapee grown aft tl«t cooperative exp«ri- 
mont vineyard of tbe United States Department of Agriculture on 
the Stato tost fiirm at Willard, N. C. All the utousils used in con- 
Ei««4ion wi^ «i]0 making of tbo smi]>s pureli««t«d from m«rch>mt« 




Fio. t.- -\ tyjitcat MiueadiiM fjai>6 ulior, such ta may Ixi rmitiii on musty forma in the Muwnditi^ grape 
tRTHorjr. TtMH uboniufportene to acveftl rtoHtwl smMttam cover (.iitittrlcr ebui-Mre el j^auot . 



in a small near-by town. Wood cut on the farm was used as fuel 
and at the same time furnished the boat noccssiiry for other kitchen 
opennfious. The sirup w»« made ii\ the kit«iiwi of the State tost 
farm simultaneously with the regular kitchen work, so that the results 
are entirely practical. It was donionstratod that this sirup can bo 
rn«do in th« fiuro horao with liM.le *#r(frt' And by tho uao of sutfti 
utensils as arc found in every kitchen. Tho only necessary cash out- 
law's where there is a surplus of fruit will bo for (1) picking, crushing, 
fttul prewing trh« gra]W8; (2) fitSt hi ifhicfc Co etorc th« frnfehcd 
product; and (3) a small quantity of carbonate of lime. 

Tlio unbiased opinions of many individuals in regard to tho value 
of the &xpwiffi««iii«l *»rttf)s havs been obtained. *ni#Bo incte^ fiirm- 
cr.'i who have made soi^hum sirup, farm laborers, ladies with cidi- 
nnry experience, children, several individuals known to have decided 



natural tastes for sorghmm or maplo sirup, specialists in sirup making 
and home oconomica, and others whoso opinions were considered 
worth while. The unanimous opinion of nearly 100 people who 
tested the samples of Muscadin© gripe sinipe made in the autumn 
of 1915 is that they are good; many pronounced them excellent. 
The best grades of sirup were estimated to bo worth approximatply 
85 cents per gallon in comparison with sorghum sirup at 50 cents 
per gallon. All but two of the Muscadine grape sirups were consid- 
OTod equal or superior to sorghum sirup. Two of those who tried 
the ffirups, however, pronounced themselves prejudiced in favor of 
sorghum sirup, ranking it higher than any of the grape sirups. Of 
the two samples rated below sorghum sirup, one bad been scorched 
in cooking and the other was made from grapes of very inferior 
quality. The sorghum sirup used for comparison was of a make 
having an established reputation and was pronoun«6d of the highest 
quality by the two persons who preferred sorghum sirup. 

The method used iii making Muscadine grape sirup is very simple, 
afid with prop«r care an inexperienced operator can succeed. 

VARIETIES. 

Tlie quality of the sirup mado from different varieties of Musca- 
dine grapes varies considerably. The varieties having the highest 
natural sugar and lowest natural acid content usually make the most 
delicious and highest quality sirup and also yield the most sirup per 
gallon of fresh juice. The Scuppomong, Thomas, Luola, Latham, 
Mish, George, and similar varieties of high quality make the beat 
sirups. The James makt« a sirup of fair quality, while the Flowors 
and Eden varieties make sirups which, relfttiii^y speaking, would be 
called acid and rough. 

PICKING. 

In picking grapes for sirup it is important to select only sound, 
ripe fruit. Green grapes greatly increase the acidity and reduce the 
quality of the finished product. Rotted or spoiled grapes impart a 
bitter, disagreeable t*ste and an unpleftSiHife odor to wie sirup. 

CRUSHING. 

In making sirup an ordinary eider mill may bo used for erushing 
and jiressing the fruit, but if only a small quantity of grapes is to bo 
taken caro of they may bo crushed with tho hands or with a wooden 
maul or wire potato raaahcr. Figure 2 illustrates the inexpensive 
homemade outfit used in conducting these experiments. The crusher 
of this outfit (fig. 2, /) consists merely of a hopper attached to two 
skids of sufficient length and size to tn^blo tho crusher to rest on top 
of the press, m shown in figure 4, and a solid corrugated wooden cyl- 
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inder located in tho bottom of tho hopper. When the cyHnder, 
which is fitted vnth. a handle and studded with small nails, is revolved, 
tho grapes in tho hopper are pulled do\vnward between the eylindcr 
and tho side of tho hopper and there crushed sufficiently to liberate 
tho pulps from the skins. The wooden cylinder was made from a 
rojlhig-pin gouged to make parallel grooves one-half inch wide, 
thrte-fourths inch deep, and from ono-fourth to eno-half inch apart, 
running the entire length of the cylinder. It is studded with small 
nails about three-fourths of an inch apart, which protrude about one- 
fourth to one-half inch. There is a space of one-half to three-fourtlw 
of fin inch between tho eylindcr and tho inside of the hopper. 




PItlllHP 



Fid. 2.— A homemade grapo crusher and press used In the Muscadine gropc-slrup experlmcpts, showing Its 
eonstnietiai:'^, Stationary part of the press; B, pfess bloclts; C, false fecttem; D, top, lower Buifaee; 

TJaQ to iifeive the jQtes as it Shmsiiom tho pie«-, F, poinfflw bag vjticli holds tha eiushed gwpos *h!lo 
tbey are being prised; O, lever htagsd to tho buUdtB^; K, weight to be attoebod to tho outer imd of tme 
lever; I, grapo emeher. 

*. » ' 

Figure 3 illusiiwC^ a grape crusher having two cylinders. A 
crusher of this type requires more mechanical skill in its eonstruc- 
tion, but is more effective. 

PRESSING. 

In the fcbsence of a eider press, any grower who is meehanieally 
inclined will have no trouble in making a press at slight cost. Figuro 
2 shows the various parts of the homemade press used in the Musca- 
dine grape-sirup experiments, so arranged as to illustrate their con- 
struetidn. A forward-sloping floor with elevated sides was placed 
on a firm foundation. A spouted opening at the front allowed the 
grape juice to flow out into a container. The square basket or frame 
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2, A) erected on this floor had sUttod sides. A skttcd false 
bottom (lig. 2, G) was made to rest on the floor of tho pr<BS inside 
this frame. A bag, such as is used in shipping bran (fig. 2, F), was 
e«^;^toid»d inetds #i» %«Bk#t, into which the crushed grapes fell. A 
solid block top (fig. 2, D), just small enough to slide easily up and 
down inside t)ie frame, was placed on top of the bag of grapes. Pres- 
Mre W5ii« tx^Jfiatl by a lever (fig. 2, G), and transmitted to the top of 
the press by means of press blocks (fig. 2, I), and fig. 5). .The lever 
was made by hinging ono end of a 2 by 0 inch piece of luniber, 14 to 
16 feet long, to a poet ©r bmiMfflf j«it buck of tiK ^•igi. A weight 
of about 150 pounds 
was attached at the 
outer end of thobeani. 
A rope fastened to the 
outer end of the lever 
Mid to trees on cith»r 
side served to prevent 
the lover from swbg- 
ing sideways ; hut two 
guide posts, erected 
one on either side of 
the lever, would serve 
this purpose better, as 
thoy would allow the 
lever more freedom in 
moving up and down. 

Figure 4 shows the 
press at A- time when 
grapes were being 
crushed into it, and 
figure 5 shows tho 
press while the juice 
was being expressed. 

This press was con- Kiq. 3.— a commercially msmutaclufiKli-cj'HBATprurfwT. 

structed from materials on the farm estimated to cost 75 cents, and 
a local carpenter charged 80 cents for hb time, making a total cost 
of $1.55. Other types of farm presses could be constructed. 

Before using the press for the first time, it should be scalded with 
hot water. This will cleanse tho various parts and swell the flooring 
so that it wUl iwt leak. As soon as each pr(s«M%'k c&«^t*!tl, it k 
important to remove all pomace from the press and to wash with 
clean water all the parts that have come in contact with the juice. 
ThisAvill prevent fermentation and sowiag at thi pWHS Snd the gi^'ing 
of foreign flavors to later lots of juie«. 




TUo grapes should he cokl pressed as soon as crushed. Tho fr»e- 
run or first juico that comes from tho press is more desirable for sirup 
miUving than that which is secured under pressure. This is princi- 
pally (hio to the fact that tho free-run juico is higher in sugar content 
and lower in acid covttont than tho pressed iuicc. "WT^cn pressure 
is applied, the juice flows freely at first and then at a gradually slower 
and slower r»** 4m iitftuy hours, hut it is not doairahlo to allow a 
batcli of pomace to stand in the press longer than five or six hours. 
Usually H will bo found most desirable to press during tho day, cook 
th» juict th» first time in the late nft^-noon or evening, allow it to 
stand iu the j)recipitating jars over night, and boil it down to a simp 




Fio. 4.— Tbo prc» set up vt'lth the crusher In place. Tho false hottiim has been dropped b>to the body Irame, 
ttnd the pomace hag has hefn pal In pbco, tho top of the bCft being stretched bock over the two tnlddto 
ilats of the frame so that It rcma Ins open to rrce Ire the crushed grapes. The sic Ids ol the crusher rest on 
tha sUei of tho frame, hoWlnj tho pomnco bag In place. The levti is resting on tho tcp ot the crusher end 
holds It steady while the grapes are being crushed. Tho crashed grapes fall directly from the crusher 
Into tlw pesaee bog.. (CMtpMWwitMlitm 2.) 

tlie naxt morning. Generally speaking, a bushel of grapes will yield, 
when cold pressed, from 2 J to 4 gallons of fresh juico, depending upon 
tho variety. Most variots^ yield at IwiBf i-^»iSfe«is. On this bttf^s, 
condensing tho juice to one-ninth of its vohimCj which has been found 
to give ft sirup of satisfactory consistency, 1 bushel of grapes, cold 
preeeed, ehould ;^4M 1% quarts of sitltp. Hirf*©d yield more 

juico than cold -pressed grapes but make a simp of inferior quality. 

Tho labor cost for crushing and pressing the grapes, even when 
only a small quantity is handled, is very smAll if equipment similar 
to that illustrated in this publication is used. It is ^atin1ated that 
not more tlian 20 minutes will bo required to crush and press a single 
biBhol of grapes and to do tk« neooasary cleaning up.' 
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MAKING THE SIRUP. • «. - 

To remove any sediment that may have accumulated while the 
grapes were being crushed and pressed, the juice should be strained 
through a double lAtickn'ew 'ef c?l*i«^i(SEhV FSf'eVcry 6 quarts of 
fresh, strained Muscadine grape juice, stir in 1 ounce of powdered 
calcium carbonate (carbonate of lime, a low-priced chemical used in 
sirup making to remove acids) . Heat the juice and allow it to hoil for 
about 8 minutes. It is necessary to use a container at least one- 
third larger thaa the volume of juice, in order to prevent over^^o^^'ing 
the vessel when the juice foams up and breaks into a boil. Where 
a Iwge vessoi is not available the juice may be boiled in small quan- 




Fia. s.^The hamemade ((rape press 1q operation. The crusher has been removed, the pomace bag toMed 
In, the top placed aa tba bug, the press blocks put In place, Hie lever rested en them, and the velght 
»B*petrfea4fw»^|«trt«tw*rfH»*ver. <€«Bi>««w*thfl|!Hfe2.) 

titles. Pour the hot liquid into tall glass containers, preferably largo- 
mouthed fruit jars, so as to permit its condition to be observed. 
jUIow the liquid to settle until perfectly clear and cool. It is Well 
to let it stand over night. After the liquid is cool and clear, showing a 
distinct sediment at the bottom, pour off the eloar portion into a 
cooking vessel, being careful not to pour off any of the sediment. 
To this clear liquid add one-sixth of a level toaspoonful of calcium 
carbonate for each 6 quarts of fresh grape juice which it represents. 

Complete the process of sirup making by boiling down the clo«r 
liquid, using a vessel one-third larger tlian tlio volume of the liquid. 
If necessary, the sirup can be completed in batches. Wliile boiling 
down the liquid, keep the ca«Hn«i fonning oa tli#' inside of the pan 
wiped off with a wet clotty ao tbat-when th« nearly finiehed product 
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foams up it will not carry scorched caramel into the sirup. Should 
any scum fonn during tlio cooking process, it sliould bo removed with 
a loug-liautUod mUk skimmer. Allow the liquid to boil rapidly until 
nearly douo and then more slowly, to avoid scorching. Cook tho 
liqukl uwtil it reaches about one-nintli tho volwno of She froeh grape 
juice, or until a small portion coolod in a toaspoon on tlio surfaco 
of cold water in a cup shows about Iho aamo consistency as maplo 
sirup or tliin sorgliuui sirup. 

Wlien tlio sirup has reached tlio proper thickness, pour it off into 
glass fruit jars, cap tlio jars, and place thorn where they will cool 
very sloAvly. Slow cooling is very important in malting tho sirup 
clour, m it allows all sediment and added substances to settle com- 
p3etely. Tliis slow cooling can bo brought about by standing the 




jars of sirup in a largo voasol of hot water and allowing tlio whole to 
cool, or, bettor still, by ])lacing tho jars in hoinomado liroloss cookers, 
such as are shown in figure 6 at ^1. Those are made by placing wasto 
cotton, such a-s may bo procured from a cotton gin, in worn-out 
buckets or boxos, lea\'ing a place in tho ccdter for tho hot sirup jars. 

\Vlion tho sirup has cooled to room tcmpcratm'o it can bo stored 
in tlio pantry or cellar until dosirod for use. A small quantity of 
hannleas white sediment, known to chemists as malato and tartrate 
of lime, will bo observed in tlto bottom of tlio jars. When desired 
for use, simply pour tho clear airup into tho table sirup stand, leaving 
tho sediment, which is not easily disturbed, behind. Tiioso who 
])rofor, howovcr, can pour off tho clear sirup into bottles or fruit 
j-to^ m soon m it hm coolod and then stsriltzo and aeal theni wlule> 
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Svarm, just as wdtli fruit. Sterilization consists merely in heating 
tJio jftrs of sirup to the boiling point. The jars after being filled 
and the caps for sewlteg' theift are placed in a pan of water, wWeh 'm, 
then brought to a boil and lield at that point until the contents of 
the jars are approximately the same t'cmpcrature. 

COMMENTS AND SUGGESTIONS. 

Except "where glassware has been recommended it is very desirable 
to use OH^y g|r*ltito '*M:«Mifc kwidilhg- "fte ^«>]i«-fai<e© and in 
making the sirup, for such vessels are easily cleaned. A large granite 
ware disli pan is probably the best container to use in boiling the 
liquid, fo^^-ifr -^ffwii^ large su^se <%o*4^ m^mm- wMl^ftUows rapid 
evaporation. If preferred, however, a granite ware wash boiler, 
preserving kettle, or a large stewpan may be used instead of the 
dish pan. ♦ " 

Figure 6 shows the kitelien equipment used in the sirup experi- 
ments. The use to which the various utensils were put is as foUows: 
j1, Homemade fiselass cookers in which the jars of finiahed sirup were 
placed whUo hot for the purpose of making the sirup cool slowly, 
thus allowing the sediment and added substances to settle to the 
bottom of th«i jar; B, a stewpan for heating th« sirup j*ra and for 
cooking part of the juice the first time; C, dish pans, one for catching 
the juice at the press and for heating the precipitating jars and the 
otlier for cooking moet of the juice the fijst time and for co®king 
uU the juice the second time; D, 2-quart fruit jars (precipitating 
jars), containers for the juice whUe clarifying between the first and 
second cookings; a quart cup for measuring the frosh juice, in 
order to determine the amount of calcium carbonate to be added; 
F, a dipper for stirring the juice during the fir9t cooking; G, a 
strauier with cheesecloth for straining the fresh grape juice; //, a 
fuimel used whUe pouring the juice and 'sirup into jars; J, a long- 
handled milk skimmer for skimming the boiling sirup; J, a wet cloth 
for wiping the caramel formation from the inside of the pan while 
the sirup is boiling down; K, a bottle of calcium carbonate, the 
cheap chemical used in sirup making; X, a cup of water and a tea- 
spoou for testing the sirup to determine when it is done; M, a saucer 
in which to weigh the calcium carbonate; and scales for weighing 
the calcium carbonate. The finisliod product is shown in two glass 
jars (0). 

Calcium carbonate (carbonate of lime) is used in sirup making for 
the purpose of removing acids. In the presence of heat it combines 
chemically with the acids of th« grape juice to form compounds 
which precipitate as sediment or crystallize against the sides of the 
precipitating jars when the liquid is placed in them to cool after the 
first boiling. This chemical can generally be obtained from a local 
drug stora, and even if it is not in stock the druggist can order it 
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from a druggists' supply houso. There are irifcny natural forms of 
calcium carbonate of greater or less purity; for example, shells, lime- 
stone, marble, marl, and chalk. The commercial forms recommended 
for use in sirup making^ar© ehemically pure calcium carbonate, com- 
mercial calciimi carbonate, powdered precipitated chalk, and poW" 
dered marble dust. 

There is also a commercial carbonate of liae wed by pftkitcrs 
which is known as whiting. This is very cheap, costing approxi- 
mately 1 cent per pound. Whiting is, however, recommended for 
use in sirup making ©nly is^heai it can be obtained in the original 
package in which it was put up by the manufacturer, for in a paint 
store an opened package is susceptible to contamination by such 
harmful impurities as white lead and Paris green. 

A slight excess of carbonate of lime added to the grape juice in 
sirup making will do no harm, but generally 1 ounce to each 6 quarts 
of fresh grape juice wiU be sufficient to remove the acids. Should 
the grape juice be relatively high in acid content, however, it would 
be advisable te add from li te 1^ ounces of carbonate of lime for 
each 6 quarts of fresh juice before the first boiling. 

When the grape juice is first heated it is well to stir it occasionally, 
but too much stirring seems to increase foaming. As tho juico is 
coming to a boil a heavy foam will form on the surface, rise up, 
break away, and then subside. As this foam which develops previous 
to boiling contains free carbonate of lime it should not be skinuned 
off. The combining of the carbonate of lime with the grape-juice 
acids gives to the liquid a greenish tinge, which dissppeairs with the 
precipitation of sediment after the first boiling. 

In order to avoid breaking the precipitation jars and also the fruit 
jars when receiving the finished sirup, it is necessary to heat them to 
approximately the temperature of boiling water. This can be done 
very easily by immersing the jars in hot water. 

While it is desirable to allow the liqmd to boil rapidly during the 
cooking process, it is not advisablo to remove tho lids from the stove 
in order to have the pan next to tho fire, for in this case the heat will 
be concentrated too much and will scorch the sirup. 

It is difficult to desoribo the stage in the process when the sirup has 
beon boiled down sufficiently, but the sirup maker can easily determine 
this after one experience. The aim should be to remove the liquid 
from the stove when it has reached the conBisteney of a thin Sirup. 
An experienced cook can judge this rather accurately by dropping the 
liquid from a spoon. The best test, though, is occasionally to take a 
little sirup in a teaspoon and hold this on the anrfaice of some ©old 
water in a cup, so as to cool it. The eooled sirup in the sppon can 
then be felt with the finger and its thickness judged. 

For keeping Muscadine grape sirup, wide-motttihed' fruit jaw of pint 
and ojliart sizes will be found satisJactory. 
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In making Muecndino grnpo sirup the juico of tlio varkMcs of grapoB 
mentioned on n foregoing page as being best adapted for sirup will 
need no sugar; in faet, they should not have sugar added. The sirup 
of aeid varieties like the f'loWHTS aftd Eden, however, will bo improved 
l)y the addition of some sugar; say, from ono-hnlf to 1 pound for each 
6 quarts of jiiicc. The experiments show that tlie addition of one- 
half pound of ordinary cane sugar to 6 quarts of Flowers grapg juice 
is equal to tho addition of 3 extra quarts of frcsli jiuco of the same 
variety, in terms of the quantity of sirup produced. The time to add 
the sugar is just before the seeoiitl' cooking. In this cotitiection at- 
tention should bo called to tho Federal pure-food standards, which 
rcqmro that when a fruit simp to which sugar has been added is 
offeaied for s«Io in intcarstnto commerce th« contamir inwt bear a 
label stilting that fact.' 

SUMMARY. 

A good table sirup oan be made in the homo from Muscadine grapes. 

Muscadine grapes thrive in the southeastern United States, and the 
homos of that section aro gonerally plentifully supplied with tho fruit. 

The sirup can bo made from surplus fruit which, is usually allowed 
to go to waste. 

Only the inoxponsivo equipment illustrated and described in tliis 
bulletin is required, and the method is so simple that a person should 
suee*ed on the first attempt. 

Generally speaking, tho prec€(ss of making the sirup consists of tho 
following stops; (1) Harvesting tho fruit and extracting the juioo, (2) 
boiling with calcium oarbonate, to reduce acidity, (3) precipitating 
the acidified carbonate, or clarifying the juice, (4) boiling down the 
cleared juico to a sirup of tho desired thickness, and (5) canning or 
bottling the sirup. 

Varieties of Museadine grapes having a. high sugar and ft low acid 
content make the best sirup. 

A bushel of Museadine grapes will yield from 2i to 4 gallons of fresh 
juioo, depending en the variety. Most varieties, especially thost 
boat suited for sirup making, yield over 3 gallons of fn^h juice. 

In condensing the juioo to one-ninth of its original volume to make 
a sirup of satisfactory consistency, 1 bushel of Muscadine grapw 
should yield approximately quarts of sirup. 

Muscadine gFi^ sirup is considered by many *» good as or better 
than other sirups usually found upon the table. 

As Museadine grape sirup ia usually made from home-grown fruit 
it can bo used to s*ippl«m«it or %vmi r^l«o« a direct exp«nditUi« of 
money for other sw^ewts. 



' St i m i to da bI gBf Miy .fcriogd prodiMt*. U. S. Dept. Xgr., Oft. Sec. Cir. 10, 10 p., IWfi. 



